
J. Entomol. Soc. Brit. Columbia 106, December 2009 39

Lady beetles (Coleoptera: Coccinellidae: Coccinellini)

associated with Alaskan agricultural crops

AARONM. HAGERTY\ALBERTOPANTOJA^^
and SUSANY. EMMERY^

ABSTRACT

Adult coccinellid abundance was monitored in agricultural areas of the Tanana and Ma-
tanuska-Susitna River valleys of Alaska during 2004 and 2005. Thirteen species were

collected in association with Alaskan agricultural crops. Of the species collected, Hippo-

damia quinquesignata quinqiiesignata (Kirby), Coccinella transversoguttata richard-

soni Brown, and Hippodamia tredecimpunctata tibialis (Say) were by far the most abun-

dant species, making up 51, 18, and 12%, respectively, of the individuals collected. Two
new species, Coccinella septempunctata L. and Hippodamia convergens Guerin, were

recorded for the first time in Alaska.
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INTRODUCTION

There has been much interest in the ex-

pansion of agricultural production in the

circumpolar region in reeent years

(Anonymous 1998, 2001, Whitfield 2003).

Alaska has tremendous agricultural poten-

tial, with approximately eight million hec-

tares of arable land. However, the taxo-

nomic identity, biology, population dynam-

ics, and distribution of insect pests and their

natural enemies in the circumpolar region is

lacking or poorly understood (Pantoja et al.

2009). There is a need for increased re-

search to improve management and to un-

derstand the biology of insect pests in arctic

and subarctic regions. The development of

pest management practices for Alaska is of

particular interest since it is expected that

insect populations in the state may increase

with climate change (Whitfield 2003).

In recent years, USDA-ARS, in coop-

eration with the University of Alaska, has

made efforts to develop integrated pest

management (IPM) programs for Alaskan

agricultural crops. However, some of the

fundamental knowledge necessary to de-

velop IPM systems is lacking. In Alaska,

the beneficial insect complex associated

with agricultural crops is not well known.

Knowledge of the taxonomic identity and

biology of beneficial insects is a critical

component of IPM systems (Pedigo 1 999).

Published information on Alaskan coccinel-

lids has been limited to distribution records

within taxonomic treatments (Belicek 1976,

Gordon 1985) and faunal lists (McNamara

1991). Additional research is needed to

determine the taxonomic identity, distribu-

tion, and population dynamics of agricultur-

ally beneficial insects in Alaska.

Coccinellids are commonly associated

with biological control of pest species

(Obrycki and Kring 1998). Members of the

tribe Coccinellini are primarily aphido-

phagous (approx. 75-85%) (Hodek and

Honek 1 996) and are easily recognizable in

agricultural systems. Lady beetles have a

wide distribution and occur in high num-

bers in agricultural habitats. Gordon’s

(1985) taxonomic monograph includes dis-

tribution maps and keys that include all

Alaskan species. In addition Belicek (1976)

and McNamara (1991) provide additional
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records for Alaska, but no studies have

been conducted to survey the coccinellids

associated with Alaskan agricultural crops.

The purpose of this study was to provide

baseline information on the species compo-

sition of coccinellids of the tribe Coccinel-

lini associated with agricultural crops in

Alaska.

MATERIALSANDMETHODS

During 2004 and 2005 adult lady beetles

of the tribe Coccinellini were surveyed in

and around agricultural areas in the Tanana

(near Nenana, N64.70° WHS.86°; near

Fairbanks N64.85°, W147.85°; near Delta

Junction N64.15°, W145.81°) and Mata-

nuska (near Palmer N61.57°, W149.25°)

river valleys of Alaska. Sites in Fairbanks

and Nenana were bordered by mixed boreal

forest. Delta Junction sites were bordered

by Conservation Reserve Program (USDA-
NRCS) grasslands and boreal forest. Palmer

sites were located in more developed rural

areas adjacent to large-scale commercial

agricultural lands.

Sampling was conducted in potato

{Solarium tuberosum L.), rhubarb {Rheum

rhabarbarum L.), and low-input mixed

vegetable plantings. Beetles were captured

by a variety of methods including Japanese

beetle traps, yellow adhesive cards, water

pan traps, sweep netting, and hand picking.

Japanese beetle traps (JBT) (Trece

Catch Can, Trece Inc., Salinas CA) were

placed in transects of three to five traps

around field perimeters. Traps were in-

stalled by burying the cage-catch can in the

ground so that only the top assembly was

visible. In Palmer during 2004 and 2005,

JBT’s were maintained from mid-May to

late August on a truck crop farm producing

various vegetable crops. During 2004, 19

traps were placed around onion {Allium

cepa L.), potato, squash {Cucurbita spp.),

and rhubarb {Rheum spp.) plantings during

mid-May and maintained until late August.

During 2005, nine traps were initially

placed around pea {Pisum sativum L.), rhu-

barb, and onion plantings on 10 May; an

additional six traps were then added to po-

tato and squash on 29 June. Additionally

during 2005, five JBT’s were maintained

around potato fields at one location in Fair-

banks and two locations in Delta Junction.

Traps were serviced weekly; beetles were

removed, transported to the laboratory,

placed in 80% ethanol for temporary stor-

age, pinned, labeled, and identified.

Adhesive cards (yellow; 0.04 Im^; Inter-

cept®; IPM Tech, Portland, OR) were

placed along potato field margins in the

Tanana and Matanuska valleys during both

years of the study. Yellow adhesive cards

(henceforth referred to simply as “cards”)

were stapled flat to a wooden stake with the

bottom of the trap at canopy height and

placed around potato field perimeters at a

density of eight cards per hectare. During

2004 cards (n = 21) were placed at three

locations in Fairbanks, one location in Delta

Junction and three locations in Palmer. Dur-

ing 2005 cards (n = 40) were placed at two

locations in Fairbanks, two locations in

Delta Junction, two locations in Nenana,

and three locations in Palmer. Cards were

placed around field perimeters just prior to

potato emergence (mid to late June) and

maintained until first frost/harvest (late

August to early September) during 2004

and first snow-fall (mid- to late October)

during 2005. Cards were changed weekly;

used cards were placed in 3.8 L plastic bags

(Ziploc®, SC Johnson Company, Racine,

WI), taken to the laboratory, and held in a

freezer. Most beetles were identified in situ

on the cards; problematic species were re-

moved, washed in xylene, and examined in

80% ethanol.

Water pan traps, as described by Irwin

(1980) and Villanueva and Pena (1991),

were placed along potato field margins in

the Tanana and Matanuska valleys during

both years of the study. During 2004, traps

(n = 24) were placed at three locations in

Fairbanks, one in Delta Junction and three

in Palmer. During 2005, traps (n = 41) were

placed at two locations in Fairbanks, two

locations in Delta Junction, one location in
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Nenana, and three locations in Palmer.

Traps were placed around field perimeters

just prior to potato emergence (mid to late

June) and maintained until first frost/

harvest (late August to early September)

during 2004 and first snow-fall (mid- to late

October) during 2005. Periodically during

both years, additional pan traps were placed

adjacent to small plantings of mixed vege-

tables and rhubarb at both Fairbanks and

Palmer locations. Pan traps were changed

bi-weekly and brought back to the labora-

tory where insects were strained from the

soap solution and preserved in 80% ethanol.

Coccinellids were collected by hand

picking when encountered at field sights to

determine plant associations. Sweep net

samples of 100 sweeps (four reps of 25

sweeps) were taken along potato field mar-

gins on a semi-weekly basis from locations

in Fairbanks, Delta Junction, Nenana, and

Palmer during 2005. Sweep net samples

were not taken directly from potato foliage

due to grower concerns about crop damage

and to avoid possible mechanical spread of

RESULTSAND

During the field study, 1318 individuals

representing 14 taxa were collected in or

adjacent to agricultural habitats. Examina-

tion of the UAMrevealed 196 individuals

representing 10 taxa (Table 1). The major-

ity of specimens at UAMwere collected

from the University of Alaska Fairbanks

Research Farm in Palmer; however, label

data for most specimens was insufficient to

provide any meaningful agricultural crop

associations. The field collected specimens

included representatives of all species in

UAM with the exception of Anisosticta

borealis Timberlake and Coccinella hiero-

glyphica mannerheimi Mulsant that were

not collected from the field. The most abun-

dant species in the field collection, Hippo-

damia quinquesignata quinquesignata

(Kirby), Coccinella transversoguttata rich-

ardsoni Brown, and Hippodamia tredecim-

punctata tibialis (Say) were also numerous

in the UAMCollection. Macronaemia epis-

copalis (Kirby), Hippodamia falcigera

plant pathogens. Coccinellids, when inad-

vertently caught, were also collected from

bucket style noctuid moth traps (Landolt et

al. 2007).

Additionally, the University of Alaska

Museum Insect Collection (UAM 2009)

was examined to provide baseline informa-

tion on coccinellid species in Alaska. The

UAMincludes the Washburn Insect Collec-

tion, which was amassed by USDA ento-

mologists J. C. Chamberlin, R. H.

Washburn, and others during the 1940’s

and 1950’s. This collection, formerly

housed in Palmer, AK, is the only large

general insect collection maintained in the

state (Washburn 1972).

All coccinellids were identified using

taxonomic keys of Gordon (1985) and

Gordon and Vandenberg (1991). Two rep-

resentative individuals from most taxa were

sent to Robert Gordon (retired. Systematic

Entomology Laboratory, USDA) for identi-

fication confirmation. Voucher specimens

were deposited in the UAM.

DISCUSSION

Crotch, H. parenthesis (Say), H. conver-

gens Guerin, and Coccinella septempunc-

tata L. were collected during the field study

but no representatives were found in the

UAM. Although the coccinellid species

Ceratomegilla ulkei Crotch, Hippodamia

expurgata Casey, H. arctica (Schneider), H,

sinuata spuria LeConte, Coccinella califor-

nica Mannerheim, C. johnsoni Casey, C.

fulgida Watson, C. monticola Mulsant 1850

and Mulsantina hudsonica (Casey) are

listed for Alaska either singly or in combi-

nation by Belicek (1976), Gordon (1985),

and McNamara (1991), these species were

neither collected nor examined during this

study (Table 1). The presence of these spe-

cies in the state is uncertain. However, it is

possible that they were not collected during

this study due to its relatively narrow geo-

graphic scope or that the species are not

associated with habitats commonly found

near areas of agricultural production.

A total of 489 individuals representing
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Table 1.

Lady beetle (Coccinellidae: Coccinellini) species listed from Alaska, numbers examined from

University of Alaska Insect Collection (UAM) and numbers collected from the field during

2004 and 2005.

Taxon Listed* UAM Field

Adalia bipunctata (L.) 4 18 45

Anatis mali (Say) 2,3 4 39

Anisosticta bitriangularis (Say) 4 5 3

Anisosticta borealis Timberlake 4 9 0

Calvia quatuordecimguttata (L.) 4 18 46

Ceratomegilla ulkei Crotch 4^ 0 0

Coccinella californica Mannerheim 3 0 0

C.fulgida Watson 4 0 0

C. hieroglyphica mannerheimi Mulsant 4 4 1

C. johnsoni Casey 2,3 0 0

C. monticola Mulsant 3 0 0

C. septempunctata L. - 0 7

C. transversoguttata richardsoni Brown 4 35 231

C. trifasciata perplexa Mulsant 4 7 53

Hippodamia arctica (Schneider) 4 0 0

H. convergens Guerin - 0 43

H. expurgata Casey 2 0 0

H. falcigera Crotch 3 0 3

H. parenthesis (Say) 2,3 0 16

H. quinquesignata quinquesignata (Kirby) 4 11 677

H. sinuata spuria LeConte 4 0 0

H. tredecimpunctata tibialis (Say) 4 85 152

Macronaemia episcopalis (Kirby) 1,3 0 2

Mulsantina hudsonica (Casey) 1,3 0 0

' Belicek 1976 = 1; Gordon 1985 = 2; McNamara 1991 = 3; All 3 authors = 4.

^ Listed as Hippodamia ulkei (Crotch) in Belicek 1976.

six taxa were collected from Japanese bee-

tle traps during 2004 and 2005 (Table 2).

Of those, H. t. tibialis, H. q. quinquesig-

nata, and C. t. richardsoni were the most

commonly collected taxa, making up 12,

51, and 18% of the total number of indi-

viduals collected respectively. Hippodamia

parenthesis, Adalia bipunctata (L.), and

Coccinella trifasciata perplexa Mulsant

were collected in low numbers.

A total of 420 individuals representing

10 taxa were collected from yellow adhe-

sive cards. H. t. tibialis, H. q. quinquesig-

nata, and C. t. richardsoni were the most

commonly collected taxa, making up 17,

62, and 13% of the total number of indi-

viduals collected respectively. Hippodamia

falcigera, H. parenthesis, H. convergens,

Calvia quatuordecimguttata (L.), A.

bipunctata, C. t. perplexa, and C. septem-

punctata were collected in low numbers.

No coccinellids were captured with cards at

the Nenana locations during 2005. Due to

staggered planting dates and other agro-

nomic factors, data from different regions

and study years could not be combined.

Coccinellids were collected sporadically

in low numbers from pan traps during
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Table 2.

Combined numbers of individuals of each taxon collected by all methods at each locality in the

field study during 2004 to 2005.

Taxon
F D

Location*

N P

Date Range,

All Locations

Adalia bipunctata (L.) 34 0 0 11 1 May -1 1 July

Anatis mali (Say) 39 0 0 0 10 May - 26 May
Anisosticta bitriangularis (Say) 1 0 2 0 22 June - 3 Aug.

Calvia quatuordecimguttata (L.) 31 0 1 14 10 May -22 July

C. hieroglyphica mannerheimi 0 0 0 1 28 July

Mulsant

C. septempunctata L. 6 0 0 1 19 July - 09 Aug.

C. transversoguttata richardsoni 71 41 11 108 9 May - 6 Sept.

Brown
Coccinella trifasciata perplexa 41 3 0 9 10 May - 12 Aug.

Mulsant

H. convergens Guerin 40 0 0 3 16 June - 13 Sept.

H. falcigera Crotch 1 0 0 2 9 June - 6 Sept.

H. parenthesis (Say) 3 4 6 3 9 May - 13 Sept.

H. quinquesignata 127 70 6 474 16 May - 9 Aug.

quinquesignata (Kirby)

H. tredecimpunctata tibialis 55 1 4 92 10 May - 9 Aug.

(Say)

Macronaemia episcopalis 0 1 1 0 21 July -27 July

(Kirby)

' Locations: F, Fairbanks; D, Delta Junction; N, Nenana; P, Palmer.

2004-2005 (Table 2). A total of 121 indi-

viduals representing nine taxa were col-

lected. H. t. tibialis, H. q. quinquesignata,

H. convergens, and C. t. richardsoni were

the most commonly collected taxa, making

up 19, 30, 17, and 19% of the total number

of individuals collected respectively. H.

falcigera, H. parenthesis, C. quatuordecim-

guttata, A. bipunctata, and C. t. perplexa

were collected in low numbers. Insufficient

numbers were collected of any taxon from

any location to determine seasonal abun-

dance. However, some crop associations

can be made. H. t. tibialis were collected

from potato (n = 7), rhubarb (n = 8), broc-

coli (Brassica spp.) (n = 1), and lettuce

(Lactuca sativa L.) (n = 7); H. q. quinque-

signata were collected from potato (n = 25),

rhubarb (n=7), broccoli (n = 1), lettuce (n =

2), and tomato {Solanum lycopersicum L.)

(n = 1). C. t. richardsoni was trapped from

potato (n = 12), rhubarb (n = 3), broccoli (n

= 3), lettuce (n = 3), and mixed vegetables

(n = 2). H. convergens was collected from

potato (n = 1), tomato (n = 3), and pansies

{Viola spp.) (n = 16).

A total of 107 individuals representing

1 1 taxa was collected by sweeping along

potato field perimeters during 2005 (Table

2). H. t. tibialis, H. parenthesis, H. q. quin-

quesignata, C. trifasciata perplexa, and C.

transversoguttata richardsoni, were the

most commonly collected taxa, making up

15, 9, 14, 15, and 37% of the total number

of individuals collected respectively. Addi-

tionally, A. bitriangularis, M. episcopalis,

H. falcigera, Anatis mali (Say), C. quatuor-

decimguttata, and A. bipunctata were col-

lected in low numbers from herbaceous

vegetation along potato field margins.

A total of 166 individuals representing

1 1 taxa were collected from foliage by hand

picking (Table 2). H. t. tibialis was col-

lected from rhubarb and lettuce. H. q. quin-
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quesignata was collected from a wide vari-

ety of plants including eggplant {Solarium

melongena L.), lettuce, potato, and rhubarb.

H. convergens was collected from banana

peppers and potato. C. t. richardsoni was
collected from potato and tomato. C. t. per-

plexa was collected from eggplant, and

rhubarb. During early May large numbers

of C. quatuordecimguttata (n = 32), A. mail

(n = 36), A. bipiinctata (n = 27), C. t. per-

plexa (n = 13) were collected from Euro-

pean bird cherry {Prunus padus L.) near

agricultural areas.

Although not directly comparable due to

differences in numbers of field sites and

sampling days in each region, little differ-

ence was noted in the relative abundance or

species composition between the Tanana

and Matanuska valleys. This is unexpected

because the Matanuska valley is well

known for its relatively mild climate com-

pared to that of the Tanana valley in the

interior. The majority of lady beetles was

collected from Fairbanks and Palmer re-

flecting the relatively heavy collecting com-

pared to other areas. In Delta, only one field

site was sampled during 2004 and two sites

during 2005. Relatively few specimens

were collected during 2005 from the two

sites in Nenana.

Hippodamia convergens and C. septem-

punctata are documented in Alaska for the

first time (Table 1). Distribution maps of

Acorn (2007) indicate the presence of C.

septempunctata in the state; however, the

source of the record is unstated and proba-

bly based on speculation.

Hippodamia convergens is found

throughout the USA and southern Canada

(Gordon 1985). H. convergens was col-

lected in small numbers during both years

of the study (Table 1) in association with

potato and mixed vegetables (Table 2).

Since H. convergens is commonly available

commercially and was collected near popu-

lation centers (Fairbanks and Palmer), it is

assumed that these specimens are a result of

private biological control releases. It is un-

clear at this time whether H. convergens is

established in Alaska.

Coccinella septempunctata is one of

several species of coccinellids propagated

and released throughout the west by the

USDAAnimal and Plant Health Inspection

Service for control of Russian wheat aphid

{Diuraphis noxia [Mordoviko]) (Gordon

and Vandenberg 1991). This species had

been implicated in declines in abundance of

native coccinellid species (Wheeler and

Hoebeke 1995, Elliot et al. 1996, Alyokhin

and Sewell 2004). The presence of this spe-

cies in the study area is most likely the re-

sult of a natural range extension or acciden-

tal release because it is not readily available

commercially (Hoffmann and Frodsham

1993). The apparently recent occurrence of

C. septempunctata in Alaska should pro-

vide a unique opportunity to study its im-

pact on native coccinellids in the state.

During this study members of the sub-

species H. t. tibialis, H. q. quinquesignata,

and C. t. richardsoni were collected in

highest numbers in association with agricul-

tural crops. Of those species, H. q. quinque-

signata was, by far, the most abundant,

representing 51% of the total number of

individuals collected during the field study.

Due to their abundance in or around agri-

cultural areas, H. t. tibialis, H. q. quinque-

signata, and C. t. richardsoni show the

most potential as naturally occurring bio-

logical control agents in Alaskan agricul-

tural systems. However, their role in Alas-

kan agricultural systems is in need of fur-

ther study. Additional research is needed to

determine seasonal abundance, habitat pref-

erence, and biology of these species in the

state.

C. septempunctata has been reported to

be invasive in some areas, displacing native

species; its future impact on Alaskan coc-

cinellid diversity should be monitored. H.

convergens is available commercially in the

state and its ability to overwinter is un-

known.



J. Entomol. Soc. Brit. Columbia 106, December 2009 45

ACKNOWLEDGEMENTS

We thank Alaska vegetable and/or po-

tato growers Frank Borman, Lyle Brasier,

Ted Pyrah, Ben Vanderweele, and Sven

Ebbesson for use of their farms; Pat Hollo-

way for access to the University of Alaska,

Fairbanks, Georgeson Botanical Garden;

and to Dr. Robert Gordon for coccinellid

identification confirmations. Phil Kaspari,

University of Alaska Extension agent, pro-

vided invaluable assistance in gaining ac-

cess to producers’ fields. Technical assis-

tance in the field was provided by James

Malapanis, Richard Ranft, Bethany Sweet,

and Robert Torgerson.

REFERENCES

Acom, J. 2007. Ladybugs of Alberta: Finding the Spots and Connecting the Dots. University of Alberta

Press. 169pp.

Alyokhin, A. and G. Sewell. 2004. Changes in a lady beetle community following the establishment of three

alien speeies. Biological Invasions 6:463-471.

Anonymous. 1998. Proceedings, 3'^'* Circumpolar Agricultural Conference. Anchorage, Alaska, USA, Octo-

ber 1998.

Anonymous. 2001. Proceedings, 4‘^ Circumpolar Agricultural Conference. Akureyi, Iceland, August 2001.

Belicek, J. 1976. Coccinellidae of western Canada and Alaska with analyses of the transmontane zo-

ogeographic relationships between the fauna of British Columbia and Alberta (Insecta Coleoptera Coc-

cinellidae). Quaestiones Entomologicae 12:283^09.

Elliott, N., R. Kieckhefer, and W. Kauffman. 1996. Effects of an invading coccinellid on native coccinellids

in an agricultural landscape. Oecologia. 105:244-256.

Gordon, R. D. 1985. The Coccinellidae (Coleoptera) of America north of Mexico. Journal of the NewYork

Entomological Society 83:1-912.

Gordon, R. D. and N. Vandenberg. 1991. Field guide to recently introduced species of Coccinellidae

(Coleoptera) in North America, with a revised key to North American genera of Coccinellini. Proceed-

ings of the Entomological Society of Washington. 93:845-864.

Hodek, I. and A. Honek. 1996. Ecology of Coccinellidae. Series Entomologica Volume 54. Kluwer Aca-

demic Publishers, Boston.

Hoffmann, M. P. and A. C. Frodsham. 1993. Natural Enemies of Vegetable Insect Pests. Cooperative Ex-

tension, Cornell University, Ithaca, NY. 63 pp.

Irwin, M. 1980. Sampling aphids in soybean fields, pp. 229-259. In M. Kogan and D.C. Herzog (Eds.).

Sampling Methods in Soybean Entomology, Springer-Verlag, NewYork, 587pp.

Landolt, P. J., A. Pantoja, A. Hagerty, L. Crabo, and D. Green. 2007. Moths trapped in Alaska with feeding

attractant lures and the seasonal flight patterns of potential agricultural pests. The Canadian Entomologist

139:278-291.

McNamara, J. 1991. Family Coccinellidae ladybird beetles, pp. 229-237. In\ Y. Bousquet (Ed.) Checklist of

Beetles of Canada and Alaska, Research Branch Agriculture Canada Publication 1861/E, 430pp.

Obrycki, J., J. and T. J. Kring. 1998. Predacious Coccinellidae in biological control. Annual Review of

Entomology 43:295-321.

Pantoja, A., A. Hagerty, S.Y. Emmert, and J. Munyanesa. 2009. Leafhoppers (Homoptera: Cicadellidae)

associated with potatoes in Alaska: species composition, seasonal abundance, and potential phytoplasma

vectors. American Journal of Potato Research: 86: 68-75.

Pedigo, L. P. 1999. Entomology and Pest Management, 3rd ed. Prentice Hall, Upper Saddle River, New
Jersey, 1-691.

UAM. 2009. University of Alaska Museum of the North, http://www.uaf.edu/museum/collections/ento/

Accessed October 06, 2009

Villanueva, J.A. and R. Pena. 1991. Afidos (Homoptera: Aphididae) colectados en "trampas amarillas

de agua" en la planicie costera de Veracruz, Mexico. Agrociencia Serie Proteccion Vegetal. 2: 7-20.

Washburn, R. H. 1972. The research insect collection. Agroborealis. 4: 6-7.

Wheeler, A. G. and E. R. Hoebeke. 1995. Coccinella novemnotata in northeast North America: historical

occurrence and current status (Coleoptera: Coccinellidae). Proceedings of the Entomological Society of

Washington. 97: 701-716.

Whitfield, J. 2003. Alaska's climate: Too hot to handle. Nature. 425: 338-339.


